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3. «jg^j^ i aatt^wm ^BnmmvkAOLm^Mmtfym^WL 

iO® SEQ ID NO : 1 

6. *«*tfiJ3?# 5 Wfifflj^«#, £+fe*S-'M)S£^i ( l ) 

( AMF ) fiTJiU&dttiraHSAtt«?l&m ( 3 ) 
**fi&flfii&ttto# Sfcjk^to. BUM 4 > M^-^pl^^SHfom 

Mut ~:M!6*J. 



i 



m m $ 



Askm&wm ( hsa > &Xik^.^mm^m&m, ^mn^m. 
m&m&mtt so % u±. ^a^je^s^t. AjtaM&m&M&mw 

#»ira&i&JB!UiL**5#!, #|*p, ff^m. Sl$fi$^lt5$!. Sjtt, A 
fn— J[*a;ffl3atfl:Wa<k^j* e hsa px#ft*-«fe. RtttS& dna 
BStre^rBTifefliii-tt^itta^HSA. 

Lawn^A( Nucleic Acids Research 9:6105, ( 1981 ) ) jfP Dugaiczyk ^ 
A ( Proc. Natl. Acad. Sci. USA 79:71, ( 1982 ) ) ^lJ#R7f8»Ajfilil!fa 

&&to&m#m&Tm&mi¥n. ^mmmnmrn^mmnrnm^ hsa 

XMWtm. /3U&ttHSA&&58S>hUR£j£ft. S£j 66000 it*j> 

jjum wpjjsjmrwhsa^. jsiyRfliiHSA^TawiBij^H^ragftti, 



l 



HSA . fc|Jq, Barns J»&7AUE#AJffiWJ6'f'#rt HSA ft mRNA , 
tStflffiTHSAflS^-fecDNA <#JiLgfaf*|^*lJ* if 0206733 ), #*£i$7Bf 

TO cCDA «iMfiSK*^K*FSSr«t>ii9^ii. &^AJi!i?t£S£#j 

mui&mmm*k*B±Bftn ( LattaMet 

al.,Bio/Technology,5: 1309-13 14, ( 1987 ) ) 5ftl |§ ^ ^ & fl: f| 
( Saunders,C.W.etal,J.Bacteriol.l69:291 7-2925, ( 1987 ) ) ^Ig^^&g 

m^Ri&mtti hsa J*®}. 

&mm$inh®mmim cho mm. cos mM&m&mmm&mm, a 

&&m%m^m, &m&mxmaitofek? e hsa A^saw. 

B^T^fiKttaM. #l*JJMf^*IJ#iif 0344459 ^T^a^^^# 

tc#i^&, &HfcgS#£t^ aoxi £ 3fr?j2iHT;£ HSA aH#?m&^ Ail^ 

#3lJJS^#^^®^ ( GTS115 ) ft? AOXI SSEIimPJSftt'ft 

sdhq, ^M^^it^^jg ( 0.1-5%) ^m^m^m^n^it^mm, 
nmuwmftm-mmfti^&mwft&mftmfrwrtk hsa . ^xmrn 
^m^&^&wm hsa nfrgtt&m. 

HSA ia?r7-£#J $««9illfjlf^i«^(#A Kazuo 
IKegayc,Anal,Chem,69:1986-1991, ( 1997 ) ). £fl>, 0339455 , 

0123544 , 0248637fP0251744tfe^jM^JF7f»Jffl»«1&^ifeAjfll»afi 

ew^sfe&js&to^aMWb^ft. Hiit. &#w^j&*teWA{n;iHjfl3fi*& 

DNA fttfiafi^fi^J* j***!* HSA ffl3*im. 

%TM—iJ?iim hsa «»«#iJifi ( r i «;«ii/ te *. — #3e»saxt hsa 

fcliU. &ffl^f!l*it 0329127 fP 0319641 Ml 7 HSA 

istm&mfcn. w&m&^-jk&vmmmM&&mfcmT<. &m aoxi , 

AOX2, ^GALl.10 ) ^iJ-^ii^Hirl^HSAftlDNA^ll^fBl, UmMM 



£*&fO#M HS A 65 ffij]. &Mi?m * € 0506040 7fc^*& AOX2 
PJW&^ffc AOX2 JgfH 1 . 

^ir^T®, S^T^^IfS+^MJ^KC^H^J*^ 0504823 K 
«WJ( B^f"J^-?f JP - A219561/1989 K MB^IJ 5612197 ) 

hsa rmrnxte &z>m&m.m ( 1- 

100mM ) ^f&J&^&#:£T, M ( 50-70 X: ) fltM^ HSA #ji|f##J_h 
fclUiPMfc HSA jft^rfe ( H@1f*iJ 5132404 ) ; Jfc-^ffijg&tU iJD&AbSL 

n, #g.&mm&m&j hsa (n@^j544ooi8 > . 
T^ii$^^^#j£i<j^T^^ii hsa ffmmftfenmm, inwMstm 

HSA ( rHSA ) Ptoffym&lkMlftjm ( HS^*J 5369020 ) ; 
a^ffi rHSA JKfeW^» (8tt«^jpJ*fl| 0658569 ) . 

TJztikmstm&j* hsa wttis*&miL. ^«3guwa*«t»«-x«raffl«frw 
tern* mT&mm&&m&^mimRm(&ftmmto%ft&ft^ftT& 

fem*2tw&- a on w~^^7j^, hsa 
««**?a^-a ttw-^tms^r*. ^maw hsa anej^j*^ 

M 1 A ( SEQ ID NO 1 ) m^tfiM=&W¥n. 



mmwmm&cLtt®? ( amf > air^^jfp^HSA^^^^j, 

WMut + ^Muf^M6t). 

*%twmw-i- b tt«&&i2*£i& dna tt^j^AJuweaaw* 

*£Wmft-^3to&m@:m±&jr&:tiL?*#), m*±MJ% SEQ ED 

no: 2ffi&sMm&mteAmtttt&. 

S3a^ hsa-i wu ±n )&&zMm&m.mmmiH t 

fx) ; 

i4 S^S^MJKt pBKS/HSA-I ^3^; 

B9 5 S.7K hsa-ii ^SWft^m^J ( ±fr ) &ftJffcJt»rW«C*ttff?!l 

(Tff ) ; 

a 6 i/^taiS pBKS/HSA-II #J*£M; 

S 7 M^HSA-UI ^SWtfWJ ( ±*t) 2t^^i»rM«i^ 

n (~Rt> ; 
@ 8 S^iatM© pBKS/HSA-m #j#Jg; 

a 9 &.ttmmg&imfc pbks/hsa 

a 10 a^m^*^ii^pPic9/HSA Mmm-, 

m 11 asHSAft^wdii^j^jfettfrppicpjSfttt^ftE^; 



Sl2S^HSA-I. HSA-II. HSA-IU#fOfc:£:fc®HSADNA>t|£#J 

mam, 1 - s frm&*&m$t&fcm&mtt,fcmm#) 

%Km t PMAWBm^HSA3t&J5 0. 24, 24, 48, 72, 96, 

i2o *q 148 /miifc3iig#*&j±it#& io % MmmmmmBSz±i&n 

iUftttn$-&\$} A: 5c^HSA; B: ^flMt&!)GS115 
SH3:*fflfl&&<jiS^±?f; C: fflpPIC9/HSA$Hfcl$GSll5BI^ 

mmmfrwttf*®. ikm^itm^w. mmM^n^mm^ hsa 
flR^^s*^ hsa j*M?s.%TM&-&m&m&mw&Mmmwmm 

( Smith,etal., Science 229:1219(1985)) . JfeJfcjM— ^IgTMH 

eiit. &&&w&ftwm&£.f*m&-$immmm, jphsa. 

( aoxi ) SBtf^JSsHS 3g5bW,*BW^3i (#J)iL^H^-^J** 

183071 ) . &&&&mti%~ ^Wft&^&m&&fefe&)m&mmm%L& 

ifc^E$tH ( Cregg et al., Bio/Technology 5:479(1987) ) , IfcMMft&iM 
( Digan et al. Developmets in Industrial Microbiology 29:59(1988); Tschopp et 
al., Bio/Technology 5:1305(1987)) , Wit*S^-feH^(SI^^^J 

wo9o/io697 ) , ffinfee4¥it#p, mm&M'iBmfcmm*f£$3 
m$t&TAMm&m& ( &:m^m^m 0344459 ) . mm&*<pffitizmm 

HSAmmfr?m&±M^ Lawn^Affl Dugaiczyk^Afltfe^^^^W 



^J?«^«SH«l«{ljc«^f[4S. Kerlak #A ( Bio/Technology 
8:939-42,(1990) ) »J9UR^lH«*W*«?H!W**<MS»w^a4a*™ 

(B.t) p rt#jf*H. ^1»BIHtiNK?iH1t*M^tt4>ft^'; 

Mwrnrnm® B.t a*«hh«mi%4> w^&jc^tt^ B.t 

to*3fcfc¥!6i*S0-10O'jg. ffig, Hoekeman ^A^^-H-fffiaBI^H^: 
*£^A;£##;&T®?Wffiffl»^ 

^ ^HittM#ifc hi ^hflpw^wa^. hsa^hw 



^ 1 : HSA gB6<J^W?flIffl%^ 
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*M*±. mi&X 5'fn ym&MtiaAmw--mmL&,w 5*s&tjnABamm 

ft Xhol KtDifcA. 3*SS31lDA EcoRI ft Clal g5#{k6,£f BamHI ft Clal 
tt/RM^aftlEftiM*, TTa Xhol ft EcoRI Wlffl^ft^B&Rflc. * 

a 3 wt&amM ( ggc m agg > . ^Tft^^iaw hsa 

#^Jfctt#Jft#«fk&. f^AHSAaiHWffiWiWfiTDft, &C5fc«flBra 

&^»^«2tBJ-£-j&#J HSA £B#*l&tea2j# 1797bp . 

%--}rm, %jTm-&mn*&wi?f$,to hsa £h«?£«#£!# 
&&&+wt%Piit : ?ikfrw+&#, &&f**&t%±m$im?*®}. Bit 

mRNA . &&&£&£!fcif . Bft^$f ^lt^Mi*?!!^: ( 1 ) 
ATTATTTTAT; ( 2 ) TTTTTATA; ( 3 ) TAG ~( M^T )••• TA ( T > 
GT - (^AT) ••• TTT . Hit £«it#£-J& HSA *H»t. <&3fflt|$ 

&mr*m. &m*ir at tumm. 

MJ^iJ > ^f&^&ift-^m, ^ffi*#J^£B$^ft#i$ftM*»J 
«fr, ffiJ.^f&^£&»BWI*&i£j£fflat. Bit, MJJ*#l«t»tfi$E-t;^ 

ii^w rags a $$$$ ^nn, &mfm w^t&Tifc^-fc 

Bit, ft*** hsa *H*5>J«*»»RtT tata H 



fe&^fimm GGAGG ®ffifc*£i!r&&. 

5*fig60 BamHI 

WXholMJM. MB. 3'«S EcoRI *P Clal WttiltiL&ft. ^ft^WRftS 
509 ft 1109 AfciHHUwAT Hindin 40 PstI ft/ft ( m 1 B ) . 

ftWUfM. ^J«T3>h«#ttt^E^»l^612bp, 562bp *P 705bp ##jgrj 
HSA-1 , HSA-II ft HSA-UI (fyftSL. X+Q'tftSttQ & 8 

^jSg^&gc^jfcl&W BamHI fP Clal R-K^jfe. 

*i»/B*£9§ AStitttaiT pcr dna 

bp nrfcpjiEaa£Wfc&*gi 9oob P & dna 

&T&mm oii g o4.o tmtn^c^ati-^aJttWKttP*. ^«fT« 

ffl 2 ffl»fi^T*5ftW6& HSA K^|ft£f9A^tt^jttftj&. ffi^ft 

ifc. "i"5fe^J5S; 3 -tftMMZlh hsa-i , hsa-ii m hsa-iii tfj-fc&##J;fr 

612bp , 362bp . *R 705bp 69 DNA ( #J5LS 3 , 5 , ft 7 ) . jfeStf 

i&immfrmirti t3rti mmw^m^ p bks nmft&\ 

pBKS/HS A-I . pBKS/HS A-D fP P BKS/HS A-DI #} 3 ^ffifflM^t ( # 
J&ffl 4 . 6 . IP 8 ) . Mi£«i£tt*«*t DNA ^SflWiettWKff WJS. 

*'jffi#>T-g]^^3i5feS:^6<) Hindm fp Psa mwi&M&'Zin&mmfflm 

BamHI *P Clal ^DlHeattibWflttt pPKS ft T4DNA SI^MTfiUrSPffc 
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isnmmmmm p bks/hsa 09). mibrnxmnrnmis a 
hsa gmttm&mn, f£%j&w*2tw£&tti hsa -*jm.fe&mtmwm 
m : ?m&*'2£W'k&w hsa m®M&xkmit»i 

&!H.$iffiA&){ : Z:ftMfo, #Jin pPIC9(Invitrogen). pPIC3(Invitrogen) , 
pHIL-D2(Invitrogen) , yYJ32(NRRL B-15891), pJDB207(Amershan) > 
pJDB219(Amershan), PG4.0(NRRL B-15868), $J*£.W&)B&). 
pPIC9 . 

^BimEcoRi^oxhomBi?^^, ^ppic9m^^i±, x^mm 

wzimwjstk pbks/hsa HSA »b#&&&, ^/SJ^gg?! 

^^-'ffcM^i^^raamifci. ft lb lg#S¥«-b 37 t: 

^wfiffl^iajg, ^hscm** dna #mmx&±*!&fcmm.m%L. 

mat, *&wm-&wRm&^~^mi£±ttm*&&&mfc 
#f#jt**££$f mMmmi3ft±m&$mTn dna 

( ii ) iintl^fa^BSBf ( amf ) mW>ftn%M%Qk HSA 

nj^jtfc dna K&tf%mmmG^w&mm&&mi&tk2.DNA mm 
>&%mLtt dna ^awrwsTOM^w-sp^, iw#-ajj5&&i£ 

&ik&B%i=m hsa mm dna ( hsa *s ) *k s^ta Am a 

Wg#tWiUi^J«»fiR*yifcji& ( BP Glu-Lys-Arg«a«!§#?iJ ) , VJ.RaS&*P 

m^m*h hsa mmm& Mitm^ m^mn^ &mw>mBm& w m 

( aoxi ) &mm.iLMii ( aoxii ) SB. aox SB#>*a«iSP## 



dna ftmw®mmwiftM7W±i%mxmm&, ^M^^m^mmmm^ 
&&&&mnb&£&B&misto{&Ltom&wi. ms* aoxi mm 
tofcmttxim. mat. ^^HSAaw, ttft&&&jBAoxi(EiHset 

al., Mol. Cell.Biol. 5:1 1 1 1(1985)). 

faJW^^.^tram-a - *"r.mttmM ( Thoraeretal.,TheMolecular 
Biology of The Yeast Saccharomyces, Cold Spring Harbor Laboratory, Cold 
Spring Harbor,143(1981)). AMF mWffH^^^E AMF ffifct\*&)tft^fr 
nfr&&^g;&ffi7X.MlJQXmftM8im&) Glu-Lys-Arg m&#W. AMF ffi 
m#m (^Leu - Lys - ArgiS^?!j) -f- 258bp tfjJtS. 

^±&MT*£.9im hsa ^^^o^^w^ie^^^j c mmimmw 
Stc# > — »^b-&»**« hsa a tt}ffimm&}&&mtti p pic9 
( invitrogen ) +&E&+ma*±¥^&m?to&m^i&&mRm*m 

&^mttWLmfotommm*Mpgtotiiikmti&)&m. win. jS^i&&^ 

«tt9£iB£tt^j0»HIBJ&tti&&^££& 0»Jiq=*m4fcHiS4 ~e»r* 

•^4>^Fr^^ amf mmtm. dna jas±igfaasA«F 

Rothstein, Methods Enzymol. 
101 :202(1983);Sherer and Davis, Proc.Natl.Acad.Sci., USA, 76:495 1(1979) ) & 

&DNA>t^fc#;igltt&{iL .W^39lDNA^Sft»«f69«E-g>. 

*n*£**2tW-£j0&tt HSA WmttJW* DNA ^•ffefi^ftSEiSafrjin 

R. tES^^tzW^fc® HSA ttft/ftRJft DNA ^SttS^-fltr^^S, 

AMF DNA J??(IS^^^jh^*i^. mm HSA ft DNA 
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ikT&lj}m&&g.%ljTfo±.&). Silt, HSA*S59J5^M££t&^EftgftJ 

T&&&mm®&mT$jmf**kffim&) hsa msam®. m%m&mfrft&&. 
amf mmmt m\>m>k%ftm*ftwmm*&frwm$Lmj hsa r 
&^ttim'km& hsa &mmm dna >m&&:fciW£*iHii 

i&&mm hsa ft dna &m °s$kft)mmm ^m^±mmm, m^m^ 

m^nTci*) #J#^J&gliivitrogen^f|#>DPIC9't 7 . 

5'AOXl £5(l^#f5L a - |a^5>^^., ^3£B6^E:, 3'AOXl 
^*^ih>te. HIS4 ORF , 3*AOXl COLE1 &ftJI§U&&£lrfFW^ 

^^g^ft^T^^Tlt^^e^ft. *im Cregg 

( Mol.CeU.Biol. 55:3376(1985)) , ffi&Mm&mfr8.*l£&mm%.ttMm 
-$3Hfc^§E i nO, et al , Agric. Biol.Chem. 48:341(1984) ) VA&\&&ftM. 

ffi Southern £PgE##f?£ ( Sambrook et al.,Molecular Cloning,2nd 
ed.,Chapter9 , Cold Spring Harbor laboratory Press.Cold Spring,NY,USA, 1 989) 
##fDNA &^{±L&, #m Northern £p&& ( Sambrook ^A,±i£:fcift,3& 

7 mfr#ry&&$Ltk hsa sh^j4, vm-&!&fem&&itfrmm. 
^mm-^mmmmwmm^mm^^mm^mm. hsa mis 

ffiVLm hsa . j jjjtt, tE'jm^^^^mmmm&m^mmmm^itm 
=e^a) . m 13 m.^T*£LW^mto hsa mm^E.±^m^m^ 



1! 



mmmTm^E.m^mmm^mmm^ aoxi g&Bft£3i?. &g 
ttttea»r«^BE« aoxi simm* amf ( 

H^) ft DNA. ft««fj*JTO^J«»*«ja^HSA«IDNA^J, lit 
2&ffi£^e»f*ifa#*#AOXl *Bl$$^&ltiP. #-^DNA#|£_t© 
*?^W^#^*J65£ftM DNA # & 

*Pi«*L 3; TIB* hsa «H^?'J^e»rlii¥^^^dU^ji^^fl 
^ii7XT, A3E#%jgT^3F£itt hsa ^6^l?^J«j^*^4#ffi 

hsa sea. hsa mm^mm^ 

fcw^. ^^^xvrHSASB^ij^wrt^ijr^^j. $# 

ss^^fq/iK^^^^^ij^Mfi^^a^fT^ii^^s^f*, esc 

p pic9 ^ffiMffim^^^as^wAKff^aBifi. Aftm^*^ 
n<¥ftmm$t. dna #&*tWj##t. ^w^^a^^w^w hsa & 

? ^'j^fB], #w s'^ass^pj^e amf msmm a m=f-&mm*\)2, 

m.&fcmi}QJ:ik& Glu-Lys-Arg #) 3'^«i#?'J± ( #J*LB9 11 ) . 

^m±&m&±miktti%mmfe±mm&&m*imft&T&it dna 

fflHlS4" ( GS115 ) IK ARG4- ( GS190 ) ff##tRS3l^#E»r^W& 

m<*. #^W-- > hSfc£f'Nfc8i£tt DNA tfSJtASra-Watf M&±£ttP8M 
^ISWItt. #£i8ffi&&^3&$i<fc6ig*iE paosis pPiC9,##J 

A pPIC9 . 
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*ft&m*&s&mm# t dna &<&mft£&m&<p, mmm tommtunmrn 
fom&nmj.r&mKiftmw^ aoxi dna mmmmm 

*i/b*s. ^Mut'm^^, aox aratt*&£j5f»tft. Bffiiw&Tfltt* 

fiJM*#WIBA. ffi&#1f«T. B?#»i*«EiIi± AOX2 mmj*tatti*&i 

BmttiL&&&&M!&m&&m aoxi mte+tmim. 

^mm, ^-e— ^*^«i&iJtWDNAJt««^-Biis±36Hfi , i'. 

JubnA*&aitt. *TasagPB^<b», ^retffi southern ^se^w dna 

SE-fr«{fiUS, ffl Northern ^agft^«f¥#SJStttHSA«Hfl9*jfc. 
te*tfgr*N!tf 3 « HSA ^«*iE3SC HSA £3£ft pJM Southern 

"Iffi Northern ^afcftfnfi&ffiJ^^HlrtfeafegJIRT HSA ^-^^^ 

m&m&i ( 14 ) . 

4XBit. fcHBi&StiiM YNB lie YPD ^A£*j 30 x: 

^«tffl*aiMHBra^j te *tfe&*^j te hsa , M#itiimm*k&&.mmffi. 

A*-«P*3!tWPMU-»i + m^WL^mSM^^HItmt& HSA 
*HM*£:. *TW*aill&*« 1 5W^a»f ! »ft&«&7jc 3 F, «T£i»IS: 
^#^^*tt:&&ftA4>ftttA*i£m^ 

■? &flgfl&gyfci&# hsa ftattifm. 

hsa . %iTm.mwtSittj!>m&m, &»smm&i%vE hsa j^^m 
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&—m*}% 3.sg/i\-t%ftm, 7*®mmm**s&m 99.99%. 

mum 1 = hsa mm±^.^m^^^M 

*mm&mi&mm hsa ^±^mm^mmn^^. hsa 

HSA-I ( 612bp ) , HSA -II ( 562bp ) , ft HSA-IH ( 705bp ) > ftRS 

(1)%T 612bp W^HSA^@^5'«!lW>tKHSA-I . 1f5fe 
&m ABI394 M DNA £ ( Applied Biosystem Inc. miX&M&mfe 

OA-l 

GGCGGATCCCTCGAGAAAAGAGATGCACACAAGAGTGAGGTTGCTCATCGGTTT 

AAAGATTTGGGTGAGGAAAATTTCAAAGCCTTAGTGTTAAT 

OA-2 

GCGAACTCAGTGACCrCGTTAACCAACTTTACATGATCCTCAAATGGACATTGCT 

GAAGATATTGGGCAAAAGCAATTAACACTAAGGCTTTG 

OA-3 

CGAGGTCACTGAGTTCGCTAAAACTTGTGTTGCAGACGAATCTGCTGAAAATTG 

TGATAAGTCTCTGC ATA CCCTATTTGGTG AC AAATTGTGC 

OA-4 

GCATTCGTTTCTGCCAGGTTCTTGCITrGCACAGCAGTCGGCCATTTCACCGTAA 

GTTTCTCGAAGGGTAGCCGACTGTGCACAATTTGTCACCAAA 

OA-5 

CCTGGCAGAAACGAATGCITTTTGCAGCACAAACATGACAACCCTAATCTTCCA 

CGTTTAGTGAGACCTGAAGTTGATGTGATG 

OA-6 

TATGGGTGCCTTCTTGCAATTTCATATAAGTACTTCTTCAAAAAAGTTTCTTCATT 

ATCATGGAAGGCTGTACACATCACATTCAACTTCAGG 

OA-7 

GCAAGAAGGCACCCATACTTCTATGCCCCGGAGCTACTGTTCTTTGCTAAACGTT 

ATAAAGCTGC ATTCAC AG AATGTTGCC AAG C 

OA-8 

CCTATCGATGGCAGAAGAAGCTTTACCCTCATCTCTTAATTCGTCTAGCTTTGGC 
AACAGACAAGCTGCCTTATCGGCAGCTTGGCAACATTCTGTG 

mb-m&j&Mmtifttm c oa-i moa-8 > j>k®wmmi±vt)sifrm& 
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mm 2 ^7jNtt<£j»«fr. &m pcr sjs^w dna & 

ra^h pcr SS^^^JiinA oa-i m oa-2 ( # ioni ) . oa-3 m OA- 

4 ( #>h 10|* 1 K OA-5 m OA-6 ( 10^1 ) VXR OA-7 fn OA-8 ( # 10 M 

i ). &mfo&&f*Lfrm% 5o^i w#trtMjjtaA^ soni i x pcr 

200n M dNTP ( # 50p. M ) , 1 5mM MgCl 2 ^1 2.5 Taq DNA £H^S§. £ 
94 1C, 10f>;55 t:,30#; 72 PCR £&&fl=T, glS&PCRfli 

^©j8^TOB§^MW^g^4^5R«DNA^|6: /j-ftA. B. 

WD. ^Js^ttgAfliB. c^D^JM^M^hSJSt^f?, W&&± 

^M^m^ oa-i in oa-8 ft%mjfc%ftm, nifcrtim±&m#)Kmi e m 

F fttl^jSlT PCR EM. ^W^SIf^^ HSA *06*J 5'3f|6<J>tS HSA-I . 

ffl 1.5 %«Efl8««R^*#«ifc«>4-SJg.*- 70 •cT^##m. 

( 2 > ftm^ffi'®. pBKS W^JK^FIS DH5 a H«c&#^ 50ml LB 
, 37 T^g&jg^ 15 /JM^. mftjaM'b ( 5000rpm . 5 ft<& ) tB^fe^ 
flfi, ^l^^f4<»fef!l#^5S:it^6<JHSA>tSW5l«l[pBKS. #]tfc, "i" 
5fc#*fflfl&$JEi$$J;l:i?^ 5ml I ( 50 mM Mffi, 25mM Tris , 10 mM 
EDTA, pH8.0 >+. t&jE iSj^&^jJIJ A 10ml II ( 0.2NaOH , 

i % sds ), m^xw.frfcm*fon\ofrwmnimA7.sm\mmm ( 3m 

KAc , pH4.8 ) , ttm^lfrn 15 ##f», ft^fr ( 12000rpm , 10 

) mmVLfe®. ffl 70 % Z J Bm&flSft&&#fii&n&i3^ 1 1ml TE 

ML***. |^J9ft#fl§F?ftrtiPARNAi|A ( Promega ) ( 200 p. a/ml ) #T 37 

TC#m30$H«K &JStf;&ffii£lfr; fifr:3M& ( 1:1 ) ftSMfr^lSB* ( 24:1 ) 
^f^mffl[f*3inAl/10^W3MNaAc ( pH4.8 ) WWfWWW* 

#Z,#Wifl;i&t. -M'bmm 70 % £&tft&$Jl2£&#fi]&ri$«?^ 0.1ml TE ^ 

ttM'KMffifttSI pBKS JSttDNA. &M/BP&ifeltiM£ifcf*3#ll BamHT |P Clal 
( # 2 ) «Mfc«jRtfc DNA ^flt«|%ac^^(lI«tfeJ9f^6<J 3.0Kb 

WHW 5 *?. WHJ^^gl^pBKS^fr. 

( 3 ) m BamHI ft Clal X5lg£ ( 1 ) SI^#lTO##j6<J HSA-I 
( 4m ),«Fift HSA-I M-SttlWOJ* 1 * C lUi ^PilPPWKJM pBKS 

JKtt ( ^4n , ) £T4 DNA&&B5 ( 3^ft) #£T, Tp 16 X: 7 JC 

M1WDH5 a Mfttomm&m ( ODsoo^O.S ) . &4t&fo*&m pBKS 
a/ml ) tfjEttLB^F^. 37C#}&x±3U5, fffi&am^'fcfcjPBte^g, # 
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M4kJfc%L DNA. fflBamHIftClalSlta^DNA, ^filSJSff^ DNA Ji"®69^C 
'}*a&£feMJEWTmmB&i HSA-I Kg^fm pBKS/HSA-I . 

( 3 ) ^^lAlfi^mX ( lOOug/ml ) 69H^^»±^^D[J^ 
pBKS/HSA-I (timmSft, &m±i£X&;}k*%\& DNA 
#l«DNA«^T&^m&&ltt«S«. ttB»^r»Xif««DNA ( 2m a > 

#8ce£Q#J Sanger SXffii$t&&jti£ ( Sambrook et al., Molecular 
Cloning, 2nd Edition Chapter 13 , Cold Spring Harbor laboratory Press, Cold 
Spring,NY,USA,1989 ) «MH$1£ftJK1S DNA mMte&&WUfMM&&& 
M^WWS^J^fe»^*B^WiteWSfc^fP«ft. #Jtt*Jffl HSA-I 

ffe5Sei^^WjE^I^?!j«i/h>tSa:^^e^IiJ*^T#^«W hsa-i 

M-a. &i^e hsa-i ft&teffiTra^iWJ^-gsiam 

^BP^^K^a 282 £t#J Haein flllTffRM 431 £h#J Seal 

2.hsa-ii ^-aw-ft-jas-^ jkbi 

mm±x Ki)+8r&&& hsa-i #^^awt^ s 

OA-9 

GGCGGATCCGAGGGTAAAGCTTCTTCTGCCAAACAAAGATTGAAGTGCGCTAGT 

CTACAGAAAT 

OA- 10 

AAACrCGGCTTTGGGAAATCTCTGGCTCAGGCGAGCTACAGCCCATGCCTTAAA 

AGCTCTTTCTCCAAATTTCTGTAGACTAGCG 

OA- 11 

ttcccaaagccgagtttgcagaagtttccaagttagtgacggatttgaccaaag 
tccatacggaatgttgccatgagatttgcttgaatgtgc 

OA-12 

CTrCAGTTTACTGGAGATCGAATCTTGATTTTCACAGATATACTTGGCCAAGTCC 

GCCCTGTCATCAGCACATTCAAGCAAATCTCC 

OA-13 

CGATCTCCAGTAAACTGAAGGAATGTTGTTAAAAACCTCTTTTGGAAAAATCCC 

ACTGCATTGCCGAAGTGGAAAACGATGAGATGCC 

OA- 14 

CCTTTGCCTCAGCGTAGTTTTTGCAAACATCCTTACTTTCAACAAAATCAGCAGC 

TAATGATGGCAAGTCAGCAGGCATCTCATCGTTTTCC 

OA- 15 

CTACGCTGAGGCAAAGGATGTCTrCTTGGGCATGTTTTTGTATGAATACGCAAG 

AAGGCATCCAGATTACTCTGTCGTGCTGTTCCCCCGCTGA 

OA- 16 

CCTATCGATACATTCATGAGGATCTGCAGCGGCACAGCACTTCTCTAGAGTGGTT 
TCATATGTCTTGGCAAGTCTCAGCAACAGACCACA 
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( OA-9 m. OA-16 ) gmtm^ 5'5ft BamHI fO 3'$ Clal SS#J{££, 
564bp fM&HSA-II «>f-a«*T HSA^S^JiJW^IhI^. 

a±xi ( 2 )fflt^^^w^ay5f^WHSA-n>ta,^^w 

HSA-II «7fi&3;&iSft pBKS/HSA-II . S 6 *ffl»&^TfflT5fcl&FnJ££ 
S&lttfiffljSI&gttpBKS/HSAI&ftg. &/5&±;fcl ( 3 ) *J9fj£ft3r 

3.HSA-IH ^Ht^-^J^-^^:^ 
OA-17 

CGCGGATCCGTGCCGCTGCAGATCCTCATGAATGTTATGCCAAAGTTTTCGATGA 
ATTTAAACCTCTTGTGGAAGAGCCACAAAATTTAATTAAACAAAATTGTGAG 
OA- 18 

GGAGTTGACACTTGGGGTACTTTCTTGGTGTAACGAACTAAC^GCGCATTCTGG 

AATTTGTATTCACCAAGTTGCTCAAAAAGCTCACAATTTTGTTTAAT 

OA- 19 

CCCCAAGTGTCAACTCCAACTTTGGTAGAGGTCTCAAGAAACCTAGGTAAAGTG 

GGTAGCAAGTGTTTGTAAACATCCTGAAGCAAAAAGAATGC 

OA-20 

GACTCTGTCACTTACTGGCGTTTTCTCATGCAACACACATAACTGGTTCAGGACA 

ACGGATAGATAGTCITCrGCACATGGCATTCTTTTrGCTTCAGG 

OA-21 

CCAGT AAGTG ACAGAGTCACCAAGTGCTGCACAGAATCnTGGTTAACAGGCGA 

CCATGCTTTTCAGCTCTGGAAGTCGATGAAACATACGTTCCCAAAGAGTTTAATG 

C 

OA-22 

GTGTTTCACTAGCTCAACTAGTGCAGTTTGTTTCTTGATTTGTCTTTCCTTCTCAG 
AAAGTGTACATATATCTGCATGGAAGGTGAAAGTTTCAGCATTAAACTCTTTGG 
G 

OA-23 

GTTGAGCTAGTGAAACACAAGCCGAAGGCGACTAAAGAACAACTGAAAGCTGT 

TATGGATGGATGATTITCGCGGCTTTTGTAGAAAAGTGTTGTAATGCTGACG 

OA-24 

CCTATCGATCAAGAATTCCTATTATAAACCTAAGGCAGCTTGAGATGCAGCAAC 
TAGTTTCTTACCTTCCTCGGCAAAGCAAGTTTCCTTATCGTCAGCCTTAGAAGAC 

( AO-17S OA-24 ) ilMM5'« BamHI *P Clal »J&£,-fciS:;& 

705b P ffyMm hsa-ih mxmft&T hsa sb#*i#> rmiftti: m 



17 



#&±*£ 1(2) +jft&toftM*&mit#3Lmmit!8 t ®HSA-mx8., n 
ffei^^w hsa-iii ttmm&mmft pbks/hsa-ui . m s ^mm^rm=f- 
*%it* 3imm!&&EM&)m&m#- p bks/hsa-ih tt&m. mmm±x 1 

&mm. hsa-ui *ai$«a£H£f , maimtwtfka. 216 

*fctf) Styl {fiuS»«rffKifiai 373 Hap-I &/»H^M#|fcilfri£&JiB; 
^#JHSA-IH#IB:. 

hsa ^ian<ji(i<j-^j=;^ 

HSA £B#3!tt2£ftK*tt. #5fc#«lJB BamHI ft Hindin,HindIU 
ffl Pstl.^Z*. PstI fP Oal AMajBtWMiRtf' pBKS/HSA-I,pBKS/HSA-II ft 
pBKS/HSA-in f-KJitJ HSA-I , HSA-II ft HSA-IH . £frfb##&/5, ft 

t:^nw*^tt«?a^<E-jB, ^jg^fif^fr^swiB^fiaAffl Bamm 

iPClalWIWOJ^ttWiSlfcpBKS.ffl 12 fi^T HSA-I, HSA-II, HSA-III 

pBKS/HSA j2t-^ifi^fe«*«l^«f«5B.W»«l HSA 

fcte»5£te£tft#£fi^, S±i*:frfttt»Wfiffi««[ pBKS/HSA ft 
DH5 a 8ftt&gft5&&?ftg. 0f*# 10 -f**afc*3l*r6M5*fc DNA MG^M 

t&3im%±mm&) dna ;m mm*&m&mt& hsa sha^ma*? 

Sfc'ffctfjftljgf ( £U#j\L Sambrook et al, Molecular Cloning, A Laboratory 
Manual,2nd ed.,Cold Spring Harbor Laboratory Press, 1989 ) . nTlftjlHft^H^ 

0344459 mmw^m^m W090/10697 * sf^WM^ifflf*^ 

^^W^fiJt HSA sswfia^. 

^atfflT-¥^^#li^##^6<JJ3i^pPlC9 ( Invitrogen )#>mM?ftWM 

it hsa ftSDffl3H&&tt. mm ppic9 ^sfftf«f*siiE«^jw 
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frmmm&mtoi&mm&frm ( immmmifigjtft > , aoxi 

Slfr^M-a. «H^»#F# ( AMFfif . £fcft{fcj*L 3'AOXl 
^f^jktflfc, HIS4-ORF, 3*A0X1#&, CoElJE^JRjfeWafi^ 

W»*Kttt*H. ttffl^fraAWJE^ttjft^W^JftW HSASB& 

"t^^M«[pPIC19 61j^jg^37X;Ji^^l5/jNfl^, ^ 
&mn<b ( 5000rpm, 52H* )i&ll^lfi^^^W«S^S!l#M«iDNA 
( #.SL&»J 1 pPKS #Jf&|##j£ ) . EcoRI ft Xhol ( # 3 

& ) DNA . & 1 % «Uttlffil^«^A#@itt-iScjS^ 8.0Kb 

fl&SH!feDNAJt&. 

ttgLtSfcfclfc ( 0&mmm 1 ) $!l#ftt pBKS/HSA DNA J§ 2n 1 
&FB&$l9iftflL ( Promega ) & EcoRI ft Xhol ( # 3 ) fft^-^H 1 37 

cfiiffl i.5 /jMnug, & i % 3»«tt*iKJii6»^w^@i& hsa asia^-at. 

&*8i2m ( loni ) 0f^#HSASH>i-a^|p|#S6-a6<jpPiC9 6Stt^ 

( Amp R ) #^*JSJ&M*fcDNA. ffiBamfflftClalMsJ&fr 

WMttDNA^SDS - PAGE ftlO^a&g^. #fiDNA^3»J^*fjBPiSm 
^iEf(i^S±WjEf0^rrtQffi-AT^ HSA SBSUM-gB pPIC9/HSA . 

4c*i60!i«iEfflJiiE5m«y*w»fi*i^fr ppic9/hsa $$4bes»r« 

ffli®£^feWJS^pPIC9/HSAM&ft;fc)a*F3SDH5 a 

ffi#pPiC9/HSA. #JB3&»JcZ.#iJligJB, &DS&*Mfc 

W nrWFIf <bE»rlW!a*M:ar*l6W pPIC9/HSA DNA . ffi Sail (5 

) ^ 37 TC I0n g pPIC9/HSA , ^K^JflK^tt DNA . fig 

ffljftil«&lat«^»»ftQ»r*^«5«GSii5 ( ms - ) *r*sfe ( nrrl 

Y-15851 ) . Sall^fy^pP^/HSA^Sf-^ilJ^^lfe^i*:^^^ 

B$LMM&m<P. M^tfrtf aoxi ^H. *^ p pic9/hsaSI^hisS@. 

afc«WF his ^aj^ffwsjw^^. 

<*B»rfii^fiH»GSllS C NRRL Y-15851 D &#T£<J 10ml YPD 



19 



f£Js& lml i$&i£ft!®J, =? 500ml fttf YPD 12 - 14 

/jMtt. SODsoo- 1.3-1.5 Hfc ( 3000rpm,5 ##,4 T? ) #m#r 

^ 1M UjfgflHgtt*. 

# lOu. g gs&flift} P PIC9/HSA DNA JDA 80nl ±&#J GS1 1 5 

iX ( Invitrogen),Sc^^*!|ife^#6<J^^ ( %^5fiJK 1500V/cm, ) 10 

mtmm&t&mihm#mm, #ftft®y>}&mMnM>L>n*. j&2oo u i 

HBISfttt^WRT MD ( 1.34 % YNB,4 * 10' 5 % 0.5 % ¥B£ ) 

fflMD ( 1.34 % YNB , 4 * 10 J %^%^, 1 % £tfMft fflfcftffiRHifc* 
±. Hll*« MD » MM ¥fe±^5lJ^#«^HSA 2£H#> GS1 15-Albumin(HIS 
* Mut^^fUfrffHW GS1 15(GS115- f> -gaQftftff ( HIS * Mut * )»*f^^ 
^BIIi(^*^r HIS * Mut * SUfcj^W pPIC9/HSA £&BMfeMFBte&tt 

#. ^jfc^±»j^OT«^ 3oc »#pf*. his * Mut -mm® 

K4*& MM MD «IMS_ti^J6iE^-fe, JW»Wfc*:/.h-5*frJRl*l 

#*HW. ^HIS*Muf*jaW»actt»«MDJt^|±jE*^-fe, 

MM #a«±£te«*a A¥*IB&*. 

#8c±ifcfcl£j)$i£Pj|ft SO^HIS * Mut **£&**#»J£# 3 ml YPD 

filfraff^izoni*!!*^. #ip o.4g ^Hf^W^m, fi«g&3 

-6Wi lOOul >ffia{fr/#jd&B£ ( 24:1 , lOOul ), W%9k&fr DNA . 

aim PCR #»1ftWJn±3$iia#fi<Jjfcfefl: DNA , ^WjSttiatfff 
W*£W£jStoHSAatHWWte»flrf*. £jlfc, #Uig ( 5 M 1 >±j£&$f 

4fc*w]K!jf«ia*ti dna 4>j3aiiuAss!iaiT*"!i^>au«w pcr 

10XPCR ELfyMftWL ( 5uJ K&H&DNA ( lu 9 )#J5ul; lOOmMdNTPs 
( lul ) ; 5'AOXl 3ltJ(0.1ug/ul*<J5ul ) ; 3' AOX1 3 | $7(0. 1 y g/ul gj 
5ul ) ;^WH*]SSf*M A#|R* 50uJ . WjJUA 0.25^1 Taq DNA ^S&tfU/ul), 
SfS'AOXl 5I«J, 3'AOXl Invitrogen^-fl. 

PCR 94X:&£&2 3H*, &;5&T&&#i£*T 25 

Jfc 94 ( 40#) , 55 TCfttfc ( 90f*> , 72 V @# ( 1 > . 

*s 72 1: mw 7 pcr Sjat^jajg. m pcr rjk^t i % scm 
?nii3£f&^c±ffei*, M^s^r^^HSA^ia^©, M-^^ib-g-w 
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*&ftffi*ttft*K£, SIMSAtt PP1C9/HSA tt*#R V4 GS1 15 gf# 

^^irZ^VCGMCCNO. 0JS^ 

4 : HSA&l2d*E GSl 15 Wm^UWiS&mf^^^&Hl^^ 

^*«»*e*AW^j«fl9HSAa6H*E»r«Wi*»*OSl 15 *«s+. 

*«3 +5B£*ftai0gfl5Kttlt#»fliTBMG«|Ml ( lOOmMttgff 
1.34 % YNB , 4xi 0 -V,4Uf, HHH*)*. 30 C£g*# 18 /jx 
ftf. K^iftftaill6Biarr**^BMM«f^at ( lOOmMSHW, 1 34 % 
YNB , 4 x io - o.5 % ? * 30 -Q tttt««Jft^^7 0 . 

24, 48_. 96, 120. 144 yjMtfJfc*, Wr«#Aj{»f SDS - PAGE ##f. 

13 ) . 

W Western &SS^i4fij^MiK±i£^/«feflHl*^|lffcfl9 HSA SlM^ 

*r p pic9 gsi 15 m 48 'm&&%ft±ffimft$jwmm.' 

( sds - page mm&mi&±&m&m&m&mmmmmm± 
ftimm&mmxmm* 5 % MsgM^ pbs nmrmmrmm 2 
ffipBs«t«3«fcs. ^^mifLHSAm^mimm^m) ( i:5o##> 

37 ic^aa 1.5 /jMj*. pbs WHggfc& 3 ^/BJ0U&j05*>i*fim, -fill 

( Cooper Biomedical Inc ) 
( 1 :3000 fflff m*#¥ 37 V T^W 1.5 /Ntf. ^If 50mM Tris-HCl,pH6 8 
ftf?ffii5fe»3 Jt^J/UA«M»-JKr ( DNB ) £fe5-10$H|"B, 

tti»±ajsa«fe^. Nrr^w^pjw^ai.^aHJi^^HSAtt 



Ml#J 5 : HSA Mxkj^WMmt 

W- pPIC9/HSA GSl 15 jffflc& 50ml #iU[&fi<? BMGY ig^gfcftj 

ig#fla^30T:ir^ig^4,48/jND^ fliaijfi«n^»a5oD 6M ii^ai4.o. & 

^Hfc&^IIfi#£*iff&ttT&iH«S!ia- 700ml BMGY ig^^fi'jM^SI^ 
ft. T 30 -c TiUi*C«ffiE. JiS££iB0T>3fli*tjiliiK ( 5 3=h/4M»l') 



21 



( 1500rpm ) &tt A 20 % I2*±£*U&»&. &&t~2tBim 
fettitiQAl$m&) Struktol J673 $te#J«&fft;i2£lHl*U&£j®. ^"M"^ 

jB8rfll*6J&, ft$$P*Ji£A-S- 0.5 % »H#{B*-Sir«i«j BMMY ig^^ 

c 700ml ) , 30 vTMf&mrttttftwim. atn&m&PismHi+iftw 

8fc£i&»4fc*ME 0.3 % - 0.7 %. &BJg 20 /hitf#i&^iS#«f, 

« HSA #«Mtfj*NS, & 10 

fi, ««ij!tBEi»#» hsa M%.m% 4.5 . $tm%wum, n& 

( 10,000rpm,15 ) HfcHig^tLtif ¥ 70 TC ftl&ftS! 20 £S 
SttSE^ailS t:, £M> ( 15,OOOrpm,20 4i'W»)*|Sfe'feftatSaei|^rt 
»3ft^^M©ffiW'l>±»«3ffiii?Le>J 0.45 M MftffLffilg ( Millipore ) 
Stilt. ii&iJSWffliBje^HFS* 30,000 tfjjU&gflg ( Millipore ) ftjl&Lifr* 

mm&^xm o.sl mmmzjmmL ph innsrsu 4.5 

m 50mM SgSHMttifc ( PH4.5 ) ^flriiW RB02 Jft&ttflg ( 5 * 25cm , 

&mmto soomi ) Mftme,. mffiwmmmwvtmmtoiuAmm&, «t 

10%.<SMaH3feffl50mM»|ftit+ 10%(NH4) 2 SO 4 , PH6.8 & 
phenyl Sepharose ffi— m&fcmi s ?-ffi&}±y&ffi : ¥m 

*s/ma&^}+& ( 2oomMPB + w/ofmmmwm, pa 
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( i ) 



( I ) *»A: 



( II ) £0J£ffc 



( in ) mm-- 



( IV ) fflfflUdfc&k: 

( a ) m&A: mm®. 
( b > mm 
( c ) am. 
( d ) mm 

( E ) 



192 # 

200031 



( v ) Tmtunra^^: 

( A ) frm&t- 3.5 H^ttft 

( B ) it^^l: AST Pentium III+4/66d 
Windows 95 
Word 97 



( C ) &fft£&: 
( D ) 



( vi ) ruiiun.a: 

( A > teT£: 
. ( B ) 
( 2 ) SEQ ID NO : 



86 - 21 - 64735898 
86-21 - 64674742 



( I ) 0?'J#*iE: 
( A ) 

( B ) HIM: 
( C ) 

( D ) fcfMfrfe: 



1758 -t^^X* 



( ii ) 'ATmm- 
( in ) 



DNA 

SEQ ID NO 



*5 



1 

GATGCACACA AGAGTGAGGT GCTCATCGG TTTAAAGATT TGGGTGAGGA 
51 

AAATTTCAAA GCCTTAGTGT TAATTGCTTT TGCCCAATAT CTTCAGCAAT 
101 

GTCCATTTGA GGATCATGTA AAGTTGGTTA ACGAGGTCAC TGAGTTCGCT 
151 

AAAACTTGTG TTGCAGACGA ATCTGCTGAA AATTGTGATA AGTCTCTGCA 
201 

TACCCTATTT GGTGACAAAT TGTGCACAGT CGCTACCCTT CGAGAAACTT 
251 

ACGGTGAAAT GGCCGACTGC TGTGCAAAGC AAGAACCTGA GAGAAACGAA 
301 

TGCTTTTTGC AGCACAAAGA TGACAACCCT AATCTTCCAC GTTTAGTGAG 
351 

ACCTGAAGTT GATGTAATGT GTACAGCCTT CCATGATAAT GAAGAAACTT 
401 

TTTTGAAGAA GTACTTATAT GAAATTGCAA GAAGGCACCC ATACTTCTAT 
451 

GCCCCGGAGC TACTGTTCTT TGCTAAACGT TATAAAGCTG CATTCACAGA 
501 

ATGTTGCCAA GCTGCCGATA AGGCAGCTTG TCTGTTGCCA AAGCTAGACG 
551 

AATTAAGAGA TGAGGGTAAA GCTTCTTCTG CCAAACAAAG ATTGAAGTGC 
601 

GCTAGTCTAC AGAAATTTGG AGAAAGAGCT TTTAAGGCAT GGGCTGTAGC 
651 

GCGCCTGAGC CAGAGATTTC CCAAAGCCGA GTTTGCAGAA GTTTCCAAGT 
701 

TAGTGACGGA TTTGACCAAA GTCCATACGG AATGTTGCCA TGGAGATTTG 
751 

CTTGAATGTG CTGATGACAG GGCGGACTTG GCCAAGTATA TCTGTGAAAA 
801 

TCAAGATTCG ATCTCCAGTA AACTGAAGGA ATGTTGTGAA AAACCTCTTT 
851 

TGGAAAAATC CCACTGCATT GCCGAAGTGG AAAACGATGA GATGCCTGCT 
901 

GACTTGCCAT CATTAGCTGC TGATTTTGTT GAAAGTAAGG ATGTTTGCAA 
951 

AAACTACGCT GAGGCAAAGG ATGTCTTCTT GGGCATGTTT TTGTATGAAT 
1001 



ACGCAAGAAG GCATCCAGAT TACTCTGTCG TGCTGTTGCT GAGACTTGCC 
1051 

AAGACATATG AAACCACTCT AGAGAAGTGC TGTGCCGCTG CAGATCCTCA 



1101 

TGAATGTTAT GCCAAAGTTT TCGATGAATT TAAACCTCTT GTGGAAGAGC 
1151 

CACAAAATTT AATTAAACAA AATTGTGAGC TTTTTGAGCA ACTTGGTGAA 
1201 

TACAAATTCC AGAATGCGCT GTTAGTTCGT TACACCAAGA AAGTACCCCA 
1251 

AGTGTCAACT CCAACTTTGG TAGAGGTCTC AAGAAACCTA GGTAAAGTGG 
1301 

GTACCAAGTG TTGTAAACAT CCTGAAGCAA AAAGAATGCC ATGTGCAGAA 
1351 

GACTATCTAT CCGTTGTCCT GAACCAGTTA TGTGTGTTGC ATGAGAAAAC 
1401 

GCCAGTAAGT GACAGAGTCA CCAAGTGCTG CACAGAATCT TTGGTTAACA 
1451 

GGCGACCATG CTTTTCAGCT CTGGAAGTCG ATGAAACATA CGTTCCCAAA 
1501 

GAGTTTAATG CTGAAACTTT CACCTTCCAT GCAGATATAT GTACACTTTC 
1551 

TGAGAAGGAA AGACAAATCA AGAAACAAAC TGCACTAGTT GAGCTAGTGA 
1601 

AACACAAGCC GAAGGCGACT AAAGAACAAC TGAAAGCTGT TATGGATGAT 
1651 

TTCGCGGCTT TTGTAGAAAA GTGTTGTAAG GCTGACGATA AGGAAACTTG 
1701 

CTTTGCCGAG GAAGGTAAGA AACTAGTTGC TGCATCTCAA GCTGCCTTAG 
1751 

GTTTATAA 
( 3 ) SEQ ID NO : 2 

( i > mm'&- 

C A ) tcjg: 585 -tU&Wt 

( b ) 3sss: u&m 



( c ) mm- sm 

( D ) ttb&fo tttt 



( IU ) J*#ISB£: SEQ ID NO : 2 



L 

Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly Glu Glu 
1* 

Asn Phe Lys Ala Leu Val Leu lie Ala Phe Ala Gin Tyr Leu Gin Gin Cys 

35 

pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr Glu Phe Ala Lys 
52 

Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr 
69 

Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr Leu Arg Glu Thr Tyr Gly 
86 

Glu Met Ala Asp Cys Cys Ala Lys Gin Glu Pro Glu Arg Asn Glu Cys Phe 
103 

Leu Gin His Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu 

120 

Val Asp Val Met Cys Thr Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys 
137 

Lys Tyr Leu Tyr Glu lie Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu 
154 

Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin 
171 

Ala Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp 
188 

Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu Gin 
205 

Lys Phe Gly Glu Arg Ala Phe Lys Ala Tip Ala Val Ala Arg Leu Ser Gin 

222 

Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu 
239 

Thr Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp 
256 

Asp Arg Ala Asp Leu Ala Lys Tyr lie Cys Glu Asn Gin Asp Ser 11c Ser 



273 

Ser Lys Leu Lys Glu Cys Cys Glu Lys 
290 

He Ala Glu Val Glu Asn Asp Glu Mcl 
307 

Ala Asp 
324 

Asp Val 
341 

Tyr Ser 
358 

Glu Lys 
375 

Asp Glu 
392 

Cys Glu 
409 

Val Arg 

426 

Val Ser 
443 

Ala Lys 
460 

Leu Cys 
477 

Cys Thr 
494 

Asp Glu 
511 

Ala Asp 
528 

Ala Leu 
545 

Lys Ala 
562 

Asp Asp 
579 

Ser Gin Ala Ala Leu Gly Leu 



Pro Leu Leu Glu Lys Ser His Cys 

Pro Ala Asp Leu Pro Ser Leu Ala 

Cys Lys Asn Tyr Ala Glu Ala Lys 

Glu Tyr Ala Arg Arg His Pro Asp 

Ala Lys Thr Tyr Glu Thr Thr Leu 

His Giu Cys Tyr Ala Lys Val Phe 

Pro Gin Asn Leu He Lys Gin Asn 

lyr Lys Phe Gin Asn Ala Leu Leu 

Val Ser Thr Pro Thr Leu Val Glu 

Ser Lys Cys Cys Lys His Pro Glu 

Tyr Leu Ser Val Val Leu Asn Gin 

Val Ser Asp Arg Val Thr Lys Cys 

Pro Cys Phe Ser Ala Leu Glu Val 

Asn Ala Glu Thr Phe Hit Phe His 

Glu Arg Gin He Lys Lys Gin Thr 

Pro Lys Ala Thr Lys Glu Gin Leu 

Phe Val Glu Lys cys Cys Lys Ala 

Glu Gly Lys Lys Leu Vat Ala Ala 



Phe Val Glu Ser Lys Asp Val 

Phe Leu Gly Met Phe Leu Tyr 

Val Val Leu Leu Leu Arg Leu 

Cys Cys Ala Ala Ala Asp Pro 

Phe Lys Pro Leu Val Glu Glu 

Leu Phe Glu Gin Leu Gly Glu 

Tyr Thr Lys Lys Val Pro Gin 

Arg Asn Leu Gly Lys Val Gly 

Arg Met Pro Cys Ala Glu Asp 

Val Leu His Glu Lys Thr Pro 

Glu Ser Leu Val Asn Arg Arg 

Thr Tyr Val Pro Lys Glu Phe 

lie Cys Thr Leu Ser Glu Lys 

Val Glu Leu Val Lys His Lys 

Val Mcl Asp Asp Phe Ala Ala 

Lys Glu Thr Cys Phe Ala Glu 
585 
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1/1 

f?:n tziA 'nr; r-n: r:ni: AAA aha c:at i:i*a 
gly gly nor leu glu lyn rug nla 
61/21 

vin got gag gaa aat vrc aaa gcc tia 

Jcu gjy glu glu asn pho lys sxlsx l*u 
121/41 

TCT CCA TIT GAG GAT CAT GTA AAG TIT? 
cys pro phe glu asp his val lys leu 
181/61 

OTT GCA GAC GAA TCI' GCT GAA A AT TXTP 
vnl ala asp glu ser ala glu asn cys 
241/81 

TTG TGC ACA GTC GCr ACC CIT CGA GAA 
lnu cys tlir vnl ala thr leu arg glu 
301/101 

CAA GAA CCT Gag AGA A AC GAA WC TIT 
gin glu pro glu arg asn glu cys phe 
3G1/121 

CGT Tl'A GTO AGA CCr CAA CIT GAT GTC 
niq lou val arg pro glu val anp val 
421/141 

Trr TTG AAG AAG TAC T17V TAT GAA A'JT 
phe leu lys lys tyr leu tyr glu lie 
481/161 

cm crc tit: tit gct aaa ccr tat aaa 
Jr»u Jou phe phe ala lya arg tyr lys 
541/181 

AAG GCA OCT TCT CTC TIT3 CCA AAG CI A 
lyc ala ala cyn lw leu pro lyn lnu 

GO 1/701 

GCC ATC GAT AGO 
ala lie asp arg 



31/11 

rw: a An agt <:au irrr r:tT cat n*? tit AAA cat 
hln lyn rt*n glu vnl nla hln arg phe lyn asp 
91/31 

CTC 1TA ATP GCT TIT GCC CAA TAT C1T CAG CAA 
val lou lie ala pho ala glu tyr leu gin gin 
151/51 

GIT AAC GAG GTC ACT GAG TTC CCT AAA ACT TGT 
val asn glu val tlir glu phe ala lys thr cys 
211/71 

CAT AAG Tel* CTC CAT ACC CTA TIT GCT GAC AAA 
asp lys nor leu his Uir leu phe gly asp lys 
271/91 

ACT TAC GGT GAA ATC GCC GAC TCC TGT GCA AAG 
thr tyr gly glu iriet ala asp cys cys ala lys 
131/111 

Tlt3 CAG r*AC AAA GAT GAC AAC CCP AAT C1T CCA 
leu gin his lys asp asp asn pro asn leu pro 
391/131 

ATC WP ACA GCC Tlx: CAT GAT AAT GAA GAA ACT 
met cys thr ala plie his asp asn glu glu tlir 
451/151 

GCA AGA AGG CAC CCA TAC Tit: TAT GCC CCG GAG 
ala arg arg his pro tyr phe tyr ala pro glu 
r >ll/17l 

CfT GCA TIT ACA CAA ITrr TCC CAA GCT GCC GAT 
ala nla pho thr glu cys cys gin ala ala asp 
571/191 

GAC GAA Tl'A AGA GAT GAG GGT AAA GCT TCT TCT 
anp glu leu ntg nnp glu gly lys ala ser eer 
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GGC GGA 


TCC 


GAG 


gly gly 


ser 


glu 


61 /21 






AAA 1 1 1 
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AAA GCC 


GAG 


tit 


1 yn nJn 


glu 


pho 
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wr TCC 


CAT 


GGA 


cys cys 


his 


gly 


211/81 






TGT GAA 


AAT 


CAA 


cyn glu 


ami 


gin 


301/101 






GAA AAA 


TCC 


CAC 


glu lys 


ser 


his 


361/121 






ita ccr 


OCT 


GAT 


leu ala 


ala 


asp 


421/141 






GTC TTC 


TTG 


GGC 


vnl phe 


leu 


gly 


491/161 






era TIX? 


era 


AGA 


leu leu 


leu 


arg 


541/181 






f!AT CCT 


CAT 


fTAA 


asp pro 


his 


glu 



OCT 
gly 


AAA 

lys? 


OCT 
ala 


TCT 
ser 


ACA 
.it M 


c;cr 


tit 


AAG 
ly:: 


GCA 
*>ln 


CAA 
Cf iu 


err 

vn J. 


TCC 
nor 


GAT 
asp 


Ttr; 
leu 


CIT 
leu 


GAA 

glu 


GAT 
asp 


TCG 
ser 


ATC 
ile 


TCC 

ser 


TGC 
cys 


Arr 

lie 


CCC 
ala 


GAA 
glu 


tit 
phe 


err 
vai 


GAA 

glu 


ACT 

ser 


ATC 
met 


rrr 

phe 


rra 

leu 


TAT 
tyr 


CIT 
leu 


GCC 

ala 


A AG 
lys 


ACA 

thr 


ixrr 

cys 


ATC 
llo 


GAT 
arsp 


AGT! 
arci 
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TCT 


GCC 


AAA CAA 


ser 


ala 


ly3 gin 
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Gf'A 




OCT <ri'A 


1 i\ 


tip 


;\ I ;\ \n\ | 






J . J I. / -> 1. 


AAG 


1*1 'A 




1 vn 


3 <H1 


vn) tin: 






2 1 1/71 


*jk ;t 


OCT 


GAT GAC 


CVS 
*" Jr 


ala 


asp ar*p 






271/91 


AGT 


AAA 


CTG AAG 


ser 


lys 


leu lys 






331/111 


era 


GAA 


AAC GAT 


val 


glu 


asn asp 






391/131 


AAG 


GAT 


rrrr rac 


lys 


ar.p 


vn J cyn 






451/151 


GAA 


TAC 


GCA AGA 


glu 


tyr 


ala arg 






511/171 


TAT 


GAA 


ACC AC! 1 


tyr 


glu 


thr tlir 



AfW TTG AAG TGC 
arg leu lys cys 

GCq ccc era ACC 

n 1 1\ iM <f lou nor 

GAT TIG ACC AAA 
anp lnu thr lys 

A(X1 GCG GAC Tli; 
arg ala asp leu 

GAA TGT TGT GAA 
glu cys cys glu 

gag A r ra cct ccr 

glu met pro ala 

AAA AAC TAC GCI' 
lys asn tyr ala 



AGG 


CAT 


CCA 


GAT 


arg 


his 


pro 


asp 


CPA 


GAG 


AAG 


TGC 


leu 


glu 




cys 



GCT 
ala 


AGT 
ser 


crA 

leu 


CAG 
gin 


TAG 
q In 


ACA 
ntg 


TIT 
phn 


CCC 
pio 


GTC 
vol 


CAT 
his 


ACC 
tlix 


CAA 
glu 


GCC 
ala 


AAG 
lys 


TAT 
tyr 


ATC 
ile 


AAA 
lys 


CCT 
pro 


CTT 
leu 


TTG 
leu 


GAC 
asp 


T1X3 
leu 


CCA 
pro 


TCA 
ser 


GAG 

glu 


GCA AAG GAT 
ala lys asp 


TAC 
tyr 


TCT 
ser 


GTC 
val 


GTC 
val 


TGT 

cys 


gcc ccr 
ala ala 


GCA 
ala 
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r/Iy gly 
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AAA CCT 


err 


GIG 


GAA 


GAG 


CCA 


CAA 


AAT 


lys pro 


leu 


val 


glu glu 


pro gin 


asn 


121/41 
















err ggt 


HA A 


TAC 


AAA 


rrc 


rvu: 


AAT 


err: 


1 •-•»! qly 


(|iU 


tyt 


lyr. 


pi If 


C| 1 n 


u:;n 


n in 
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CTT3 TCA 


Acr 


CCA 


act 


r rit3 


cta 


GAG 


GTC 


val r.or 


thr 


pro 


Uir 


leu 


val 


cjlu 


val 


241/61 














TGT AAA 


CAT 


CCT 


GAA 


GCA 


AAA 


AGA 


ATG 


cys lys his pro glu ala 


lys arg met 


301/101 
















AAC CAG 


1TA 


tct 


GTC 


ttc 


CAT 


GAG 


AAA 


am gin 


leu 


cys 


vai 


leu 


his 


glu 


lys 
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ACA GAA 


Tcr 


TTC 


GTT 


AAC 


AGG 


CCA 


CCA 


t!\r glu 


ser 


leu 


val 


asn 


arg 


arg 


pro 
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CIT ceo 


AAA 


gag 


'HT 


AAT 


r if T 


CAA 


A< T 


vnl pro 


lys 


glu pi is 


asn 


ala 


glu 


tlir 
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GAG AAG 


GAA 


AGA 


CAA 


atc 


AAG 


AAA 


CAA 


glu lyr* 


glu 


org 


gin 


ilG 


lyn 


lyn 


gin 
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AAG GCG ACT AAA GAA CAA 


CTC AAA GCr 


lys ala tlir lys glu 


gin 


leu 


lys 


ala 
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TCT 'IGT 


A AO 


r,< t 


cac 


GAT 


A AG 


GAA 


ACT 


cyn ryn 


iyo 


ala 


anp- 


anp 


iyn 


glu 


thr 
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cca rcr 


CAA 


OCT 


GCC 


1TA 


ccrr 


TTA 


TAA 


ala cer 




ala 


ala 


leu 




leu 


OCII 
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CAT CAA 'JTt r|' TAT Ci *C AAA GIT TI'C CAT GAA TIT 
Ills r|lu cys tyr ala lys val phe. nap glu phe 
91/31 

1TA ATT AAA CAA AAT IGT GAG CIT ITT GAG CAA 
leu Jle lys gin asn cys glu leu plie glu gin 
351/51 

ctg tia (tit rrrv ta»- apc aah aaa cta rcc caa 
leu 1f»u vnl ;ng tyr tlir lys lys vnl pro gin 
211/71 

TCA AGA AAC CTA GGT AAA GTC GGT AGC AAG TGT 
ser nrg asn leu gly lys val gly ser lys cys 
271/91 

CCA 1GT GCA GAA GAC TAT CTA TCC GTT GTC CTG 
pro cys ala glu asp tyr leu ser val val leu 
331/111 

ACQ CCA GTA A(5T GAC AGA GTC ACC AAG TGC TCC 
thr pro val ser asp arg val tlir lys cys cys 
391/131 

TCC TIT TCA GCT CIG GAA GTC GAT GAA ACA TAC 
cys phe ser ala leu glu val asp glu tlir tyr 
4 r >l/t r .l 

'ITC ACC 'ITC CAT GCA CAT .ATA 1GT ACA CIT TCT 
plie thr phe his ala asp lie cys tlir leu ser 
511/171 

ACT GCA CTA GIT GAG CTA GTO AAA CAC AAG CCG 
thr nln leu vnl glu leu val lys his lys pro 
571/191 

CIT ATC GAT GAT ITC GCG GCT TIT GTA GAA AAG 
val met asp asp phe ala ala phe val glu lys 

631/211 . • 

TCC TIT GCC CAC CAA Cr7|' AAG AAA CTA OiT GCT 
cyn ala glu glu gly lys lys leu val ala 

691/231 
TAG GAA TTC AIC GAT AGG 
AMB glu pho ilo asp arg 
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AoxlmRNAS'Sftg 

TATCATCATT ATTAGCTTAC TTTCATAATT GCGACTGGTT CCAATTGACA 

AGCTTTTGATTTTAACGACTTTAACGACAACTTGAGAAGATCAAAAAACAACTAATTAT 

TCGAAGGATCCAAACG ATG AGA ITT CCT TCA ATT TTT ACT GCA GTT TTA TTC 
GCAGCA TCCTCC GCA TTA GCT GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA 
ACG GCA CAA ATT CCG GCT GAA GCT GTC ATC GGT TAC TCA GAT TTA GAA GGG 
GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC AGC ACA AAT AAC GGG TTA TTG 
TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA GAA GAA GGG GTA TCT 

CTC GAG AAA AGA GAT GCA 

Leu Glu Lyi Arg Asp Ala 

o - BFf iS^tt «• I HSA 
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AOXI mRNA3'-3|Ug| 

ITTTTTGTCA. 
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TTA TAA TAG AA TTC CCT AGG GCG GCC GCG AAT TAA 
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